Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING 
Attorney Docket No. 5038-095 



1/12 




-Y 



FIG.2 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



2/12 




Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



3/12 



22(X:1) 

As 



50 



ABL 



ABL 



s 

ABL 



54 

_L 

R 
0 
W 

D 
E 
C 
0 
D 
E 
R 



-56 

ROW 
ADDRESS 



57- 

COLUMN- 
ADDRESS 



58 



62 



1 

— 1 


PWL 


— 22 (X) 


22(X— 1 ) 
• • • 


—22(1) 

110(1) 

( 

J s 




AWL 




10 

J 


110(2) 




PWL 






: 20 

• 110(Y) 

\ 








• • • 





>110(Y:1) 



MUX 



^60 



N 



74 



v ABL 
WR O 




-67(N:1) 

• • • 



CONTROL 
LOGIC 



N 

-64 
DATA (N: 1 ) 



FIG.5 



Inventor: David G Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



4/12 




Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



5/12 
2V/3 0 
212— j [--214 

v o WRITE— |C Ill— READ 

208 H br 210 

READ— |U Jf— WRITE 
JT — ■ 202 



200 



204 



82,83 - 
108 

EHV1 



^ GWU J I ELV1 



T 

t- H HI 



-116 



206 



EN 



OV 



-118 



-120 



-114 



111 




E 



112 



r 

284 



1 

n 



EHV2 



70< 



L 



GWL2 7 I ELV2 



WL1 



84 



Y 

286 



_L 

n 



EHV3 



GWL3 



z 



ELV3 



WL2 



6- 



sV 

106 



FIG.7 



96 98, 



288 



ZL 

100 



WL3 



88 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



6/12 

22 22 




FIG.8A FIG.8B 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . . . 
Attorney Docket No. 5038-095 



7/12 



122- 



MEMORY ARRAY IN 
QUIESCENT CONDITION 



123- 



ESTABLISH A SELECT 
GLOBAL WORDLINE 



124' 



ESTABLISH A READ 
LEVEL VOLTAGE 



125- 



COUPLE THE BITLINES 
OF A SELECT SUBARRAY 
TO SENSE AMPLIFIERS 



126- 



BIAS A SELECT WORDLINE 
OF THE SELECT SUBARRAY 
WITH THE READ LEVEL VOLTAGE, 
THE SELECT WORDLINE 
DETERMINED PER THE SELECT 
GLOBAL WORDLINE 



128- 



SENSE DATA OF THE BITLINES 
IN ACCORDANCE WITH THEIR 
RELEASED CHARGE 
1 

I 

r _?_ , 

130— J LATCH DATA ! 



TIME MULTIPLEX 



132— { DATA TO OUTPUT 



i i 
i i 
i i 



134 

JL 1_ 

WRITE BACK J 
ONE CELLS 



FIG.9 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



22 



BL BL 



AWL- 



PWL- 



0 0 

FIG.10A 

22 



AWL- 
PWL- 



V/3 V/3 

FIG.10C 

22 

/ A V 



AWL 
PWL- 



V/3 V/3 

FIG.10E 



8/12 



22 

^ s 



AWL 



110 



PWL- 



ov 






0 













110 



V/3 V/3 

FIG.10B 

22 



0 






2V/3 













AWL- 



110 



PWL- 



OV 




> 


2V/3 













110 



V("1") V/3("0") 

FIG.10D 



2V/3 






2V/3 













110 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



9/12 



22 



22 



AWL- 
PWL- 



0 




> 


2V/3 













V/3 V/3 

FIG.10F 

22 

/ A s 



110 



AWL- 



PWL- 



V/3 V/3 

FIG.10G 



AWL- 



PWL 



110 



0 0 

FIG.10H 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



10/12 



HQ- 



MEMORY ARRAY IN 
QUIESCENT CONDITION 



BIAS THE BITLINES WITH 
A QUIESCENT LEVEL V/3 



144- 



ESTABLISH A SELECT 
GLOBAL WORDLINE 



ESTABLISH ACTIVE 0 AND PASSIVE 
2V/3 WRITE LEVEL VOLTAGES 



BIAS WORDLINES OF THE SELECT 
SUBARRAY WITH THE WRITE LEVEL 
VOLTAGES, THE ACTIVE WRITE LEVEL 
APPLIED TO AN ACTIVE WORDLINE 
DETERMINED BY THE SELECT 
GLOBAL WORDLINE 





r 


COUPLE THE BITL. 
SUBARRAY TO \ 


INES OF A SELECT 
WRITE DRIVERS 



APPLY DATA TO THE BITLINES 
OF THE SELECT SUBARRAY 



RESTORE THE 
QUIESCENT CONDITION 



FIG.11 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



140- 

142- 
144- 

146- 



11/12 

MEMORY ARRAY IN 
QUIESCENT CONDITION 



BIAS THE BITLINES WITH 
A QUIESCENT LEVEL V/3 



I 



ESTABLISH A SELECT GLOBAL WORDLINE 



X 



ESTABLISH ACTIVE 0 AND PASSIVE 
2V/3 WRITE LEVEL VOLTAGES 



I 



148- 



BIAS WORDLINES OF THE SELECT 
SUBARRAY WITH THE WRITE LEVEL 
VOLTAGES, THE ACTIVE WRITE LEVEL 
APPLIED TO AN ACTIVE WORDLINE 
DETERMINED BY THE SELECT 
GLOBAL WORDLINE 



I 



150- 
152- 

156- 
158- 

144B- 
14 SB- 



COUPLE THE BITLINES OF A SELECT 
SUBARRAY TO WRITE DRIVERS 



X 



APPLY DATA TO THE BITLINES OF 
THE SELECT SUBARRAY, V FOR ONE 
DATA, V/3 FOR ZERO DATA 



FIG.12 



1 



BIAS WORDLINES WITH 
PASSIVE WRITE LEVEL 2V/3 



I 



RESTORE BITLINES TO V/3 



I 



ESTABLISH A NEW 
SELECT GLOBAL WORDLINE 



I 



BIAS WORDLINES OF THE SELECT 
SUBARRAY WITH THE WRITE LEVEL 
VOLTAGES, THE ACTIVE WRITE LEVEL 
APPLIED TO AN ACTIVE WORDLINE 
DETERMINED BY THE SELECT 
GLOBAL WORDLINE 



150B- 
154- 



APPLY DATA TO THE BITLINES OF 
THE SELECT SUBARRAY, V FOR ONE 
DATA, V/3 FOR ZERO DATA 



I 



RESTORE THE QUIESCENT CONDITION 



Inventor: David G. Chow 
Title: FERROELECTRIC MEMORY DEVICE AND METHOD OF READING . 
Attorney Docket No. 5038-095 



12/12 



DATAtEVEN BITS) 



1 



76 B- 



EVEN-SENSE AMPS 
AND WRITE DRIVERS 



74B 



94 



C 



• • • 



68* 



82 



• • • 



83 



22 



120A 



120B 



74A 



FIG.13 



• • • 

4 



2 4 



68' 



• • • 



e— iq— \ 



76A- 



1 



• • • 



ODD-SENSE AMPS 
AND WRITE DRIVERS 



DATA (ODD BITS) 



